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The listing of claims will replace all prior versions and listing of claims in the 
application: 

Listing of Claims 

Claim 1. (currently amended) The method for deriving an electrical output 
from solar radiation, comprising the steps of: 

(a) providing a serially coupled multijunction photovoltaic cell 
having, a series connected array of junction unit cells with a stack orientation, a 
multijunction defined edge illumination receiving surface, said stack orientation being 
at a stack angle with respect to said receiving surface equivalent to Brewster's angle, 
an electrical output derivable at terminals and formed of impurity doped photovoltaic 
material exhibiting a given bandgap energy at a bandgap energy wavelength and a 
wavelength defined band of useful energy extending below said bandgap energy 
wavelength; 

(b) conc e ntrating sa i d so l ar rad i ation w i th i n a conc e ntration light 
eafe providing an imaging primary concentrator: 

(c) r e mov i ng compon e nts of solar e n e rgy at said conc e ntration 
li ght path corr e spond i ng w i th at le ast a port i on of thos e wav el engths substant i al l y 
i n e ffectiv e to evok e sa i d c ell e l e ctr i ca l output to d e r i v e a corr e ct e d conc e ntrat i on light 
patfn- concentrating said solar radiation within a concentration light path with said 
imaging concentrator: 

(d) d i r e ct i ng sa i d corr e ct e d concentrat i on — l i ght path — i n an 
i mp i ng i ng d i r e ction upon said c ell e dg e ill um i nation r e c ei ving surfac e e ff e ct i v e to 
p e rmit g e nerat i on of sa i d e l e ctr i cal output: and removing components of solar energy 
at said concentration light path corresponding with at least a portion of those 
wavelengths above said bandgap energy wavelength: 

(e) coup li ng said t e rm i nals w i th a load, providing a non-imaging 
internally reflecting secondary concentrator having a centrally disposed axis, an 
entrance of given dimensional extent located to receive said concentration light path, 
having an exit adjacent said receiving surface of dimensional extent less than said 
given dimensional extent and having one or more sloping internally reflecting 
surfaces effective to homogenize light within said concentration light path while 
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directing light in an impinging direction toward said cell edge illumination receiving 
surface effective to permit generation of said electrical output; and 
(fl coupling said terminals with a load. 

Claim 2. (currently amended) The method of claim 1 in which said 
mu l t i junotion photovo l ta i c c e l l as hav e a ca i d stack ori e ntat i on dispos e d at a stack 
ang l e le ss than 90° with r e spoct to sa i d r e c ei v i ng surfac e , step (d) removes 
components of solar energy from said concentration light path by effecting a 
freguencv shift thereof. 

Claim 3. (currently amended) The method of claim 2 in which said st e p (a) 
prnviri ft fi said fitnok ang le i s genera ll y e quival e nt to Br e wst e r's angl e , freguencv shift 
is carried out with luminescence, phosphorescence or fluorescence. 

Claim 4. (currently amended) The method of claim 1 in which said step {g> 
(d) is carried out with a dichroic device removing solar energy corresponding with 
wavelengths greater than said bandgap energy wavelength. 

Claim 5. (original) The method of claim 1 in which said step (a) wavelength 
defined band of useful energy extends from said bandgap energy wavelength to 
about one-half said bandgap energy wavelength. 

Claim 6. (currently amended) The method of claim 1 in which said step (e> 
(d), is carried out with a dichroic device removing solar energy corresponding with 
wavelengths below said wavelength defined band of useful energy. 

Claims 7 and 8 (canceled) 

Claim 9. (currently amended) The method of claim 7- 1 in which: 

said step (b) is carried out with a mirror implemented primary 
concentrator reflecting solar radiation to define said concentration light path; and 
path. 

sa i d stop (d) d i r e cts sa i d corr e ct e d conc e ntrat i on l i ght path with a 
s e condary conc e ntrator having a c e ntra ll y dispos e d ax i s, an ontranco of giv e n 
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d i mensional e xt e nt l ocat e d to r e ce i v e said corr e ct e d conc e ntrat i on l ight path, an e x i t 
adjac e nt said e dg e i ll uminat i on r e c ei ving surfac e of d i m e ns i ona l ext e nt loss than sa i d 
g i v e n d i mens i ona l e xt e nt, and hav i ng a s l op i ng i nt e rna l ly reflecting surfac e 
charact e r i st i c eff e ctiv e to progr e ss i v e ly angu l ar l y r e f le ct sa i d corr e ct e d conc e ntrat i on 
l i ght path to an e xt e nt at l oast e ff e cting fiv e or mor e i nt e rna l r e fl e ct i ons. 

Claim 10. (canceled) 

Claim 11. (currently amended) The method of claim 1 in which: 

sa i d stop (b) is carr ie d out w i th a m i rror impl e m e nted primary 
conc e ntrator r e fl e ct i ng solar radiation; 

sa i d st e p (d) i ncludes th e st e p: 

{44} prov i d i ng — a — secondary — conc e ntrator hav i ng — a — c e ntrally 

d i sposed ax i s, an e ntranc e of giv e n d i m e ns i ona l e xt e nt l ocat e d to rec ei ve said 
conc e ntrat i on li ght path, an e x i t adjacent said edg e , i ll um i nation r e c ei v i ng surfac e of 
d i m e ns i ona l ext e nt le ss than sa i d giv e n d i m e ns i ona l extent and hav i ng a s l oping 
i nt e rna ll y reflect i ng surfac e e ff e ct i v e to progr e ss i v el y angular l y r e fl e ct li ght impinging 
ther e on to e ff e ct i ts homog e nization; and 

said step {g) (el is at least partially carried out by providing said 
internally reflecting surface as a dichroic device. 

Claim 12. (currently amended) The method of claim 44 1 in which said step 
{4} (el secondary concentrator sloping internal reflecting surface charact e ristic is 
provided as an inwardly depending logarithmically defined surface. 

Claim 13. (currently amended) The method of claim 44-1 in which said step 
(4) {el secondary concentrator sloping internal surface is provided as an inwardly 
sloping surface having a slope angle of about 7° to about 12° with respect to said 
centrally disposed axis. 

Claims 14 and 15 (canceled) 

Claim 16. (original) The method of claim 1 in which: 
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said step (b) is carried out with a spherical mirror implemented 
primary concentrator imaging solar radiation as a coma of light distribution, and a 
coma corrector lens imaging said coma of light distribution at an image focal point 
defining said concentration light path. 

Claim 17. (currently amended) The method of claim 71 in which: 

said step (b) is carried out with an etalon mirror implemented primary 

concentrator reflecting solar radiation to an image point defining said concentration 

light path; and path. 

said st e p (d) d i r e cts sa i d correct e d concentration l ight path to i mping e 

l i ght upon sa i d c ell odg e ill um i nat i on r e ce i v i ng surface at a substantia l ly uniform 

int e nsity by provid i ng said e talon m i rror w i th on e or mor e substant i a l ly flat r e fl e ctiv e 

surfac e s. 

Claim 18. (currently amended) The method of claim 1 in which: 

said step (a) provides more than one said multijunction photovoltaic 
cell each said cell being formed of a unique photovoltaic material exhibiting a unique 
bandgap energy wavelength and a unique wavelength defined band of useful 
energy; 

said step (e> (d) removes components of solar energy corresponding 
with wavelengths greater than said unique bandgap energy wavelength with respect 
to each said cell to derive more than one unique corr e ct e d concentration light path; 
and 

said step (d) (e) directs each said unique corr e ct e d concentration light 
path to impinge upon the illumination receiving surface of a corresponding unique 
cell. 

Claim 19. (currently amended) The method of claim 18 in which: 

said step (a) provides one said multijunction photovoltaic cell as a 

stacked germanium junction cell exhibiting a germanium wavelength defined band of 

useful energy; and 

provides another said multijunction photovoltaic cell as a stacked 

silicon junction cell exhibiting a silicon bandgap energy wavelength generally at a 
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lower terminus of said germanium band of useful energy and having a wavelength 
defined silicon band of useful energy; 

said step {g> (d) is carried out with a first dichroic device removing 
solar energy corresponding with wavelengths greater than said germanium bandgap 
energy wavelength to derive a corr e ct e d germanium concentration light path; and 

with a second dichroic device removing solar energy corresponding 
with wavelengths substantially extending from said silicon bandgap energy 
wavelength to said germanium bandgap energy wavelength to derive a correct e d 
silicon concentration light path; and 

said step {d> {el diverts said corrected germanium concentration light 
path to the edge illumination receiving surface of said germanium junction cell; and 

directs said corrected silicon concentration light path to the edge 
illumination receiving surface of said silicon junction cell. 

Claim 20. (currently amended) The method of claim 18 in which: 

said step (a) provides one said multijunction photovoltaic cell as a 
stacked silicon junction cell exhibiting a silicon bandgap energy wavelength and 
wavelength defined silicon band of useful energy, and 

provides another said multijunction photovoltaic cell as a stacked 
gallium arsenide cell exhibiting a gallium arsenide bandgap energy wavelength 
generally at the terminus of said silicon band of useful energy and having a 
wavelength defined gallium arsenide band of useful energy; 

said step {g} (dl is carried out with a first dichroic device, removing 
solar energy corresponding with wavelengths greater than said silicon bandgap 
energy wavelength to derive a corr e ct e d silicon concentration light path, and 

with a second dichroic device removing solar energy 
corresponding with wavelengths substantially extending from said gallium arsenide 
bandgap energy wavelength to said silicon bandgap energy wavelength to derive a 
corr e ct e d gallium arsenide concentration light path; and 

said step {el directs said Gorr e otod silicon concentration light 
path to the edge illumination receiving surface of said silicon junction cell, and 

directs said corr e ct e d gallium arsenide concentration light path to 
the edge illumination receiving surface of said gallium arsenide junction cell. 
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Claim 21. (currently amended) The method of claim 1 in which: 

said steps (b) and {e> J[d) are carried out with a concentrator mirror 
assembly configured with d i achron i c dichroic components effective to remove said 
components substantia ll y in e ffect i ve to evok e said c ell ele ctr i ca l output, of solar 
energy. 

Claim 22. (currently amended) The method for deriving an electrical output 
from solar radiation, comprising the steps of: 

(a) providing a series-connected affay — of multiiunction 
photovoltaic eeHs ceH having an illumination receiving surface, a derivable electrical 
output, e ach c e l l of said array exhibiting a given bandgap energy at a bandgap 
energy wavelength and a wavelength defined band of useful energy extending below 
said bandgap energy wavelength; 

(b) conc e ntrat i ng sa i d so l ar rad i at i on w i th i n a conc e ntrat i on l i ght 
safe providing an imaging concentrator: 

(c) r e moving components of so l ar e n e rgy from sa i d conc e ntrat i on 
li ght path corr e sponding w i th at l e ast a portion of thos e wave l engths substant i a l ly 
in e ff e ct i v e to e vok e said c e l l ele ctrica l output to d e r i v e a correct e d conc e ntration l ight 
path; and imaging said solar radiation with said primary concentrator to an image 
focal point within a concentration light path; 

(d) dir e cting sa i d corr e ct e d conc e ntrat i on li ght path in an 
imp i ng i ng d i r e ct i on toward sa i d r e c e iving surfac e e ff e ctiv e to d e r i v e sa i d e l e ctr i ca l 
euteutr providing a non-imaging internally reflecting secondary concentrator having a 
centrally disposed axis, an entrance of given dimensional extent located to receive 
said concentration light path at said focal point, having an exit adjacent said 
receiving surface of dimensional extent less than said given dimensional extent and 
having one or more sloping internally reflecting surfaces effective to homogenize 
light within said concentration light path while internally directing light in an impinging 
direction toward said receiving surface to derive said electrical output; and 

(e) removing components of solar energy from said concentration 
light path corresponding with at least a portion of those wavelengths above said 
bandgap energy wavelength. 
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Claim 23. (currently amended) The method of claim 22 in which said step 
(a) provides^ said multiiunction photovoltaic cell oaoh said oo ll of said array of co ll s 
as a back surface point contact cell device. 

Claim 24. (currently amended) The method of claim 22 in which said step 
(a) provides: 

said array of c ell s multiiunction photovoltaic cell as a series 
connected stacked array of junction cells with a stack orientation and said receiving 
surface is a multijunction defined edge illumination receiving surface[[.]] and said 
stack orientation is at a stack angle with respect to said edge illumination receiving 
surface eguivalent to Brewster's angle. 

Claim 25. (currently amended) The method of claim 24 in which said step 
(a) prov i des: said stack e d array of junct i on c ell s stack or ie ntat i on at a stack ang le 
le ss than 80° w i th r e spect to sa i d e dg e ill um i nation rooo i v i ng surfac e , (d) removes 
components of solar energy from said concentration light path above said bandgap 
energy wavelength by effecting a freguencv shift thereof. 

Claim 26. (currently amended) The method of claim 25 in which said staek 
angl e is g e nera ll y e qu i val e nt to Brewst e rs ang le , freguencv shift is carried out with 
luminescence, phosphorescence or fluorescence. 

Claim 27. (currently amended) The method of claim 22 in which said step 
<g> {ei is carried out with a dichroic device removing solar energy corresponding with 
wavelengths greater than said bandgap energy wavelength. 

Claim 28. (original) The method of claim 22 in which said step (a) 
wavelength defined band of useful energy extends from said bandgap energy 
wavelength to about one-half said bandgap energy wavelength. 

Claims 29 and 30 (canceled) 

Claim 31 . (currently amended) The method of claim 30 22 in which said step 
(d4)(d) is carried out with a prism. 
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Claim 32. (currently amended) The method of claim 30 in which: 

said step (b) is carried out with a mirror implemented primary 
concentrator reflecting solar radiation to define said concentration light path; and 
path. 

said — step — (44} — is carr ie d — out by dir e cting — said — corr e ct e d 
conc e ntration li ght path with a non i mag i ng s e condary concontrator having a 
centra ll y d i spos e d ax i s, an e ntrance of giv e n d i mons i onal e xtent l ocated to r e c ei v e 
sa i d corr e ct e d conoontrat i on li ght path, an ox i t adjac e nt sa i d r e c e iv i ng surfac e of 
d i m e ns i ona l e xt e nt le ss than sa i d g i v e n d i mens i onal e xt e nt and having a slop i ng 
i nt e rna ll y r e f le cting surfac e e ff e ct i v e to progress i v el y internally r e f l ect sa i d correct e d 
conc e ntration li ght path to e ff e ct i ts homog e nizat i on. 

Claim 33. (currently amended) The method of claim 32 22 in which said step 
(d) sloping internal reflecting surface is provided as an inwardly depending 
logarithmically defined surface. 

Claim 34. (currently amended) The method of claim 32 22 in which said step 
{44} (d} secondary concentrator sloping internal surface is provided as an inwardly 
sloping surface having a slope angle of about 7° to about 12° with respect to said 
centrally disposed axis. 

Claim 35. (currently amended) The method of claim 22 in which: 

sa i d stop (b) is carr i ed out w i th a mirror impl e m e nt e d primary 
conc e ntrator r e fl e cting so l ar radiat i on; 

sa i d step (d) inc l udes th e st e p: 

(d2) prov i d i ng — a — secondary — concontrator — hav i ng — a — c e ntra ll y 
d i spos e d axis, an e ntranc e of g i v e n dimensional e xt e nt l ocated to roco i ve sa i d 
conc e ntration li ght path, an e x i t adjac e nt sa i d r e c ei v i ng surfac e of d i m e ns i ona l e xt e nt 
le ss than sa i d giv e n d i m e ns i ona l ext e nt and having a slop i ng interna ll y r e flect i ng 
surfac e e ff e ctiv e to progr e ss i v el y angular l y r e fl e ct li ght i mp i ng i ng ther e on to e ff e ct i ts 
homog e nizat i on; and 

said step (s) (e) is at least partially carried out by providing said 
internally reflecting surface of said secondary concentrator as on a dichroic device. 
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Claim 36. (currently amended) The method of claim 35 in which said step 
{€W} (d) sloping internal reflecting surface is provided as an inwardly depending 
logarithmically defined surface. 

Claim 37. (currently amended) The method of claim 35 in which said step 
{€tt> (d) secondary concentrator sloping internal surface is provided as an inwardly 
sloping surface having a slope angle of about 7° to about 12° with respect to said 
centrally disposed axis. 

Claim 38. (original) The method of claim 22 in which: 

said step (b) is carried out with a spherical mirror implemented 
primary concentrator imaging solar radiation as a coma of light distribution, and a 
coma corrector lens imaging said coma of light distribution at an image focal point 
defining said concentration light path. 

Claim 39 (canceled) 

Claim 40. (currently amended) The method of claim 22 in which: 

said step (a) provides more than one said s e ri e s - conn e ct e d array 
of photovoltaic c e l l s, multiiunction photovoltaic cell, each said affay ce|l being formed 
of a unique photovoltaic material exhibiting a unique bandgap energy wavelength 
and a corresponding unique wavelength defined band of useful energy; 

said step {g> (d) removes components of solar energy effective to 
substantially match said unique bandgap energy wavelength and corresponding 
unique wavelength defined band of useful energy to derive corresponding unique 
corr e ct e d concentration light paths; and 

said step {d> (ci directs each said unique corrected concentration 
light path to the receiving surface of a corresponding unique array, cell. 

Claim 41 . (currently amended) The method of claim 40 in which: 

said steps (b) and {e> (e) are carried out by providing more than 
one primary concentrator component, each comprising a transparent mirror 
component with a unique reflective dichroic component. 
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Claim 42. (original) The method of claim 41 in which said step (b) is carried 
out with more than one transparent Fresnel lens component having parabolic 
concentrator attributes. 

Claim 43. (original) The method of claim 42 in which: 

said step (b) is carried out with more than one forwardly disposed 
transparent Fresnel pattern having a given concentrator configuration each having a 
corresponding rearwardly disposed transparent and complementary pattern 
configuration effective to support said unique reflective dichroic component in mirror 
defining relationship with a corresponding said forwardly disposed transparent 
Fresnel pattern. 

Claim 44. (original) The method of claim 41 in which said step (b) is carried 
out with more than one transparent parabolic mirror. 

Claim 45. (currently amended) The method of claim 41 in which said steps 
(b) and {g> £e} provide said more than one primary concentrator components in 
mutually spaced re l at i onsh i p, to e ff e ct a corr e spond i ng mutua l s e paration of sa i d 
un i qu e corr e ct e d concontrat i on li ght paths, relationship. 

Claims 46 and 47 (canceled) 

Claim 48. (withdrawn) A system for deriving an electrical output from solar 
radiation, comprising: 

a primary concentrator mirror reflectively responsive to said solar 
radiation and effecting the intensity concentration thereof: 

a series-connected array of photovoltaic cells having an illumination 
receiving surface, each cell of said array exhibiting a given bandgap energy at a 
bandgap energy wavelength and a wavelength defined band of useful photon energy 
extending below said bandgap energy wavelength. 

a corrector component responsive to treat and remove ineffective 
wavelength defined solar energy components from said intensity concentration of 
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solar radiation to an extent effecting a substantial match of said concentrated solar 
radiation with said wavelength defined band of useful photon energy; and 

a homogenizer component responsive to direct un-imaged corrector 
component treated radiation to impinge upon said illumination receiving surface with 
substantially uniform intensity. 

Claim 49. (withdrawn) The system of claim 48 in which said array of 
photovoltaic cells comprises: 

a series connected stacked array of junction cells with a stack 
orientation, said receiving surface being a multijunction defined edge illumination 
receiving surface, and said stack orientation being at a stack angle less than 90° with 
respect to said edge illumination receiving surface. 

Claim 50. (currently amended) The mothod system of claim 49 in which said 
stack angle is generally equivalent to Brewster's angle. 

Claim 51 . (currently amended) The mothod system of claim 48 in which: 
said homogenizer comprises a prism. 

Claim 52. (withdrawn) The system of claim 48 in which said homogenizer 
component comprises: 

a secondary concentrator having a centrally disposed axis, an 
entrance of given dimensional extent located to receive solar radiation from said 
primary concentrator mirror, an exit adjacent said receiving surface of dimensional 
extent less than said given dimensional extent and having a sloping internally 
reflecting surface effective to progressively internally reflect impinging thereon. 

Claim 53. (withdrawn) The system of claim 52 in which said secondary 
concentrator is configured to effect five or more internal reflections. 

Claim 54. (withdrawn) The system of claim 52 in which said secondary 
concentrator internally reflecting surface is an inwardly depending logarithmically 
defined surface. 
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Claim 55. (withdrawn) The system of claim 52 in which said secondary 
concentrator sloping internally reflecting surface comprises an inwardly sloping 
surface having a slope angle of about 7° to about 12° with respect to said centrally 
disposed axis. 

Claim 56. (withdrawn) The system of claim 52 in which at least a portion of 
said corrector component is incorporated with said secondary concentrator internally 
reflecting surface. 

Claim 57. (withdrawn) The system of claim 48 in which at least a portion of 
said corrector component is incorporated with said primary concentrator mirror. 

Claim 58. (withdrawn) The system of claim 48 further comprising: 

one or more unique additional series connected arrays of 
photovoltaic cells, each said array being formed of a unique photovoltaic material 
exhibiting a unique bandgap energy wavelength and a corresponding unique 
wavelength defined band of useful energy; 

said corrector component is further responsive to remove 
ineffective wavelength defined solar energy components from said intensity 
concentration of solar radiation to an extent effecting a substantiated match of said 
concentrated solar radiation with each said unique wavelength defined band of 
useful energy; and 

said homogenized component is responsive to direct said matched 
concentrated solar radiation to the receiving surface of a corresponding unique 
additional series connected array of photovoltaic cells. 

Claim 59. (withdrawn) The system of claim 48 in which: 

said primary concentrator is configured as a Fresnel mirror having a 
lower edge and a rearward surface; and 
further comprising: 
a solar tracking primary concentrator mount including a circular, 
horizontally disposed support rail assembly, a carriage assembly mounted for 
rotational movement upon said support rail assembly; and 
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said Fresnel mirror lower edge being mounted for pivotal movement 
upon said carriage assembly between a substantially upright orientation and a 
substantially horizontal orientation. 

Claim 60. (new) The method for deriving an electrical output from solar 
radiation, comprising the steps of: 

(a) providing a multijunction photovoltaic cell having an 
illumination receiving surface, a derivable electrical output, exhibiting a given 
bandgap energy at a bandgap energy wavelength and a wavelength defined band of 
useful energy extending below said bandgap energy wavelength to about one-half 
said bandgap energy wavelength; 

(b) providing an etalon mirror primary concentrator having one or 
more flat reflective surfaces effective to concentrate said solar radiation within a 
concentration light path at a generally uniform intensity; 

(c) removing components of solar energy from said concentrator 
light path corresponding with at least a portion of those wavelengths above said 
bandgap energy wavelength ineffective to evoke said cell electrical output; and 

(d) directing said concentration light path in an impinging direction 
toward said receiving surface effective to derive said electrical output. 
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